Opioid peptides and self-stimulation of the medial prefrontal cortex in the rat.
The possible involvement of opioid peptides as part of the neurochemical substrates of self-stimulation (SS) in the medial prefrontal cortex (MPC) of the rat was investigated in two different groups of rats bilaterally implanted with monopolar electrodes in the MPC. In the first group, morphine (5, 10, and 20 micrograms) and an enkephalin analogue (BW 180) (5, 10, 20 and 40 micrograms) were injected through cannulae implanted into the lateral ventricles (IV). In the second group, naloxone (0.04, 0.4, and 1.6 micrograms) and morphine (5, 10 and 20 micrograms) were injected through cannulae implanted into the MPC, 1.5 mm above the tip of the stimulating electrodes. In the first group, spontaneous motor activity (SMA) was measured as a control for non-specific effects (sedation or motor dysfunction). In the second group SS, contralateral to the microinjected side, served as control. SS and SMA were were measured 1 and 2 h postinjection. One hour after IV injection of morphine SS was not affected, although SMA was decreased. Two hours postinjection, on the contrary, SS was increased while SMA remained decreased. Similar effects were found with IV microinjections of BW 180. Naloxone, intraperitoneally injected, reversed all these effects. Naloxone or morphine injected intracerebrally (MPC) produced no changes in SS either in the injected or in the contralateral side, which served as control. The present results suggest that the effects found with IV injections of opioids on SS of the MPC are indirect (through activation of other brain areas) and not mediated by a direct action on the neurochemical substrates underlying this behaviour in the MPC.